The action of streptomycin on protein synthesis was examined in vivo and in vitro with Serratia marcescens. At lethal concentrations of streptomycin The procedure for isolation of ribosome and amino acid incorporation was essentially similar to that described by Nirenberg and Matthaei8 5X1O"4M, ATP 10"3M, GTP 10~4M, phosphoenolpyruvate 5xlO~3M, and PEP-kinase 18.8 jug in Tris-HCl 10~1M, pH 7.8, containing magnesium acetate 10"2M, KC1 6xlO~2M and mercaptoethanol 6X10~3 M. The incubation was for 40minutes at 37°C and the reaction was terminated by adding 2ml of 10% TCA. The activity of labeled aimino acid incorporated into TCA-insoluble material was counted in a Packard Scintillation Spectrometer with 50 % efficiency.
For experiments on ribosomes from cells grownin the presence of SM,strain Nima was grown overnight in 100ml of CMcontaining 4~5jug/ml of the antibiotic to produce the inoculum which was then added to 2liters of CMsupplemented with the same concentration of SM. Cells were harvested at mid-log phase and ribosomes isolated as before. The supernatant fraction in the reaction mixture was common for all ribosomal samples and came from SM-free control cells.
[14C] Phenylalanine was purchased from the New England Nuclear Corporation.
Poly-U was purchased from Miles Chemical Laboratory.
[UC] Streptomycin was a gift from Dr. Rosenblum, Merck and Co., New Jersey. PEP-kinase was purchased from Sigma Chemical Co.: ATP, GTP, PEP, DNase were purchased from Mann Research Laboratory.
Results
The lethal effect of SM, already observed by serveral workers on Escherichia colt was studied for S.marcescens strain Nima. The growth of strain Nima was not affected up to 6-8/ig/ml of SM, but concentrations above 10/ig/ml caused a sharp marcescens suggests that the effect on protein synthesis is closely related to cell death (Fig. 2 ). There is a sharp reduction in the labeled amino acid incorporation coinciding with the loss of viable cells within 20^30minutes after exposure of sensitive cells to 10/zg/ml of SM. The effect with lower concentration, 5^g/ml, was negligible. Therefore, the killing of cells by SM at this concentration appears to be the result of an abrupt reduction in protein synthesis and is not due to extensive damage of cell membrane.
Sub-lethal concentrations of SMmay have other effects. One of them observed in our system is inhibition of prodigiosin, the red pigment, at significantly low concentrations (see Fig. 1 The possibility that SMcaused gross conformational changes in ribosomes was tested by applying measured amounts of ribosomes to density gradient analysis. No measurable differences were observed in the density profiles of 50S and 30S particles9).
Analyses of RNAand protein content of the ribosomes did not reveal any significant difference between ribosomes produced in the presence and the absence of SMnor was there any difference in the acrylamide gel-electrophoretic pattern of ribosomal proteins.
Ribosomes from cells grown in the presence of SMbound more SMthan did control ribosomes. Two mg of [UG] SMwere added to about 200 A260 units of 70S ribosomes and the mixture was left for 30minutes at 4°C. A sample of ribosomes from untreated cells served as control. Both of these samples were layered on a linear sucrose gradient to isolate the 70S peak fractions. After pooling the peak fractions, activity was counted. At least 1.8~2times more cpm/A260 units of ribosomes were associated with SM-grownsamples than control ribosomes. Sucrose gradient profile (Fig. 3 ) also showed significantly high counts with the ribosomes from SM-growncells.
Most of the labeled material remained at the top of the gradient tubes.
Discussion
The effects of sub-lethal concentrations of SMon intact cells, on protein synthesis, and especially on ribosomal function were examined in the present investigation.
Protein synthesis was demonstrated in cell-free extracts of this organism and the data (unpublished) showed that protein synthesis in S. marcescens was similar to
The kinetics of the inhibition of protein synthesis caused the growth mediumsuggest that this effect is related to cell were made by Hurwitz et aln). 
